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(54) Mail synchronization of remote and local mail systems 



(57) The present invention relates to a mail synchro- 
nization system. A local mail system (104) provides 
electronic mail services to a desktop computer (11 4) and 
includes a local mail server (116) and a mail synchroni- 
zation client (118). The local mail server manages stor- 
age, receipt and delivery of electronic mail messages 
with respect to the desktop computer, can display a list 
of electronic mail messages in a local inbox, and stores 
the list in the local mail server. A wireless mail system 
(112) provides electronic mail services to a mobile de- 
vice (1 08) and includes a mobile device mail application, 
a mobile device mail server and a mail synchronization 



server The mobile device mail server manages storage, 
receipt and delivery of electronic mail messages with re- 
spect to the mobile device, can display a list of electronic 
rpail messages in a remote inbox, and stores the list in 
the mobile device mail server/The mail synchronization 
client and said mail synchronization server interact to 
synchronize the list of the electronic mail messages for 
the local inbox and the remote inbox in a two way man- 
ner without user interaction. Thus ; the user is able to 
effectively see and interact with only a single Virtual" 
mailbox, which is the synchronized combination of the 
two different electronic mailboxes. 
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Description 

BACKGROU ND OF THE INVENTION! 
1 . Field of the Invention 



10 2. Description of the Related Art 



tronic mail when manually requested bv a mm- rt^V* J- PalmP,lot) are able to synchronize else- 

^ [0005] Thus, there ,s a need for .mproved techniques for synchronizing different electronijmail accounts of a user. 
SUMMARY O F THE IMVFMTinM 

■■■■■ill 
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thesecondmessage^^^ . 
as being present in the second inbox but not also ^^^^^SS^ the second mail system over 

Lctronic mail applied, where the first 'SSS^^t^*- obtaining an action entry 

connected through a pubiic network, one second inbox since, testsynchronization; . 

from an action list, the action fist ^ t,n 9 c ^ 
preparing a synchronize^ 

to the first electronic mail app.icatmthrough he P**"^£ thatte ^ 
perform the synchronization action «*■*• J*J^^ application that the synchronization action 

ssrs^ the aIn ,ist when ,he — 9emert has 

^2-e^^^ 

ciated with a first computing devk* coupled to ^^^^S^M^ the acts of: receiving a request 
associated with a second computing dev.ce, "^^^SLn the first and second mailboxes; gener- 
ate second computing device to .n.t,ate a Z2* Z synchronization requesting electronic mail 
ating a synchrony requesting °f l I™ ^^^^ between first and second 
rnessagefromthesecondma.lbc^tothef.rstma.lbox^^ 

mailboxes via the first computing dev.ce as ;^ uest ^*^ a sync hron*atton session between 

[0013] Mamethodforautomatically^^^ 

1st aid second maHboxes, the first mailbox be,ng providing^ chronic 

being associated with a second coming JL-to address; storing the electronic mail 

^g=^ 

desktop computer The remote mail systerr .eludes , a ^^^fi. recepx an d delK/ery of electronic mail 
a mai. synchronization server. The ^.^^T^^Si displaying a list of ejectronicmail mes- 
messages with respect to the ^^^^^^^^^^ stored in the mobile device 
sages in a remote inbox. The hst of the elect «*^™**^ ™ ice mail application. The local mail system 
mail server and made available to the mob.le devc ^^ storage, receipt and 

incudes a local mail, seover and a mail ^'^^ computer is capable of dis- 

delivery of electronic mail messages w,th !T^^SS^X^ mail messages for the local inbox 

respectively. mi „H„Hinnmmouteroroaram code for automatically synchronizing messages 

[00151 As a computerreadablemed.um« network on@ embodimen t of the 

5 between first and second electrons ^ Wems tha o1 message lists asso- 

o the first electronic mail system via the connect,on n embodiments or implementations may yield one or 

[0016]. The advantages ot the invents are ""^taarXrvZ is that a user is able to use two different 
more of the following advantages. One ^J^^J^Si account. Another potentia. advantage of 
electronic mail accounts (ma.lboxes) as . they are he be automatica ,^ synchronized without user 
the invention is that the two different, alectromc between two different electronic mai. 

* interaction. Still another potent.a. f^^^SS^M Yet another potential advantage of the invention 

synchronization. 
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■ ^^^^^^^^^^^^ 

BRIEF DESCRIPTION OF THP nPAWIM/sc 

G f«! w 9,am °' Updat ° ionization adding to one embodiment of thaTvenTon- 
R04. a flow d,ag ra m o, Cient-side initia, Synchronization processing accord," ,o SZSLi'o. tte in- 

invtfJn 8 ; 3 "~ ° f S9rV9r ' Side ^"-tion processing according to one embodiment of the 

f!S' 7^7? fe « ^ dia9rarn ° f normalizali °n Processing for the mail synchronization client 

Has -:r fl rr g r ^ 

^ i^CJ? dia9ramS ° f S6rVer ' Sk,e UPdat ° s ^-tion Passing according t6 an embod- 
tlVvlntlon 8 ^ ° f -^f-*" processing according to one embodiment of 

FiaiSisaflowdiagramofoutgoingmailsynchronizationp^ 
DETAILED DFSCRI PTIONI Q F THE INVFKiTinM 

combination of ^d^^as l ^^s , wrth ■* a sins,e * vir,uar ^ ^ * ■» 

video or other digitally e nco ^ 

ample, insertion of new me88aqB8^2Z^^!22 . ? f™' e,eCtr0ni ° includes, for ex- 

from the other mailbox if ■^^^ m I S^^^^T mam °\^ <>< «■** messages 

one mailbox, and marking of i^dtorJ^^TSI^^Ef f ^ °" ^ ° ,hef mailb0X 11 restored 00 
coulda.^^ 

2S! Ex T am P tofi^ W " h m0bUe d6ViCe8 that -PP« ironic mai, message oper- 

persona. digital aiSi^J^^TT 9 l""* °' Wir6,eSS d9ViCeS) inclyde P a 9 ers - "«*• Phones. 
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computer 114. As an example, the local ma., server ™££^^J2t*^ (LAN) or other type of smal 
Sor a SMTP-type server. The local network 1 20 is. to "^Jtd ■ orqan ization with the user being one user 

within the organization and with the mail server 116 P'°™ ,n 9 ™ , are not neede d and the local ma.l server 

network!*). , a tireless maii system 200 according to one embodiment oHhe invent^. The 

rnf»6i FIG 2A is a block diagram ot a wireless man s y siem .„.„. ^ svslem 11 2 illustrated in FIG. 1. 
S s Z sy^em 200 is. .or example, suitable .or ^ 202. a wireless device mail server 

SttT T^e wi.eless mail system 200 includes a wireless deM £JP^ ^ p(0cessing 1or 

SSd a opsonization server 206. The wireless 2 P^ ^ ^ ic j e a 

^ devices 1 V 08 o, the remote mail Pressing is performed by the w,eless 

limited amount of processing capacity and. thus, much of herna^ pp ^ ^ mobi|Q , ^ 

device mail application 202 residing on a sorvor compter j^™* me wireless mail system 200. Hence, the 
^embodiment, the server com^^ 

wireless device mail application 202 communicates wnnine ' . e mai | ser ver 204. 

Te ess device mail application also communicates ^^re^L system 200 to manage the receipt and 
[0CO81 The wireless device mail server 204 P/^^^j^|^J^^j^g ^ Qg in this Regard, the wireless device 
SSery of electronic mail with respect to "^s of the mob le devic e nronizatlon server 206 is provided in 

204 communicates to .oca. mail servers through the In e met 106. ma V ^ ^ ^ ^ th ^ ma „ 
ihe w^eless mail system 200 to manage the W*™**^*™™ 2 06 also couples to the Internet 106. 
s e rv e S 

100291 FIG. 2B is a block diagram of a mail sync ^ ron *^" i 0 ^^e^s1he mail synchronization client 118 illustrated 
The mail synchronization client 208 is. for example^ surtable to^J££^ ^ process 2 10 that proves opera- 
inRGl The mail synchronization client 208 includes a ma 1 1 ^Jromzai h ^ J(> tne 

^sass^ed J fsynchronizingthe wireless device r^»£^ 210 . the mail synchronization client 
Sedation operations performed by the ma.. ^^^^ action list 215. The client mappj E .table 
SEatoincludes a client mapping table 21 2. an ^^^^J with those on the user's computer 11 4. The 
111 S used to associate electronic mail messages on *J"^ n 4 at the time in which the last 

fnb^x staS table 214 is used to save the state of the ■*« SKnal syst em 104. The actbn list 215 

"ation occurred between theremote jMjjjm ° ^ t0 the .oca, I mail server 116 

SorFG^CisabtockdBg 
T^eli. synchronization server216is, for exa^ 

in FIG 2A. The mail synchron.zat.on server 216. '"^^gj^^^.io assist the mail synchron.zal.on server 
s^nhroni, a l^ 

D rocess2l3 in performing the synchron.zat.on operations .the ma., y ^ ^ pr0V)des a llst * 

5 TSc a synchronize message outbox 222. ^ d J^*^ 

synchronizaL actions that are to be sent to the "^^^ wireless device mai. server 204. namely, 
to track the changes or alterations that have taken place with , respec t ^ ^ ^ synchro . 
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ss t:x! ss , L r 00018 ° r ° ther ^ -^isr connec,ed 030 be es,ab,ished 

the mari synchronization client at block 306. Then at Sic s^hS ™ ! 38 0660 previou8| y ^ronized with 
synchronization server was previously synchrcSzea WhTl J* "f^ 0 " bl0ck dete ™nes whether the mail 

Jjon server was previously *ynchr4£ ^ » dete ™° 8 *- *• maj. synchro,? 

ma,l synchronization client and the mail synchl zatS S e^er ZSf, Sy " Chron,2a,i ° n * performed "•«*»•" the 
« ^'^ationc^ 

atan processing is compete and ends ' S d0Sed * bl ° Ck 314 " Fol,owin 9 block 314, the synchroni- 

n-zed, then initial synchronization is performeTbetwe^ Te S ZST-T" ^ " 0t prevfous > 
server a. block 312. Here, the initial synchroniL^^ 3nd the mail ^hronizatfon 

orboth have not been previously V^LmS^^^J^ °f he Upda,B ■*"*«»■»*» because <£ 
ST?" ^ 314 ^ «U-Sw2 "° W,na bkXk 312 ' *• ionization processing 

zation 320 begins by performing ZZtZSTSS^ 3A.Thein«ia.s n^^ 

processing is performed at block 324 aKTS n °f ? at block 322 ' ^ non ' at block a^rwrwltaibn 

Uesy^r^ 

nizatbn 330 begins by I^^Zffi2?"*'i: l * ,ak 31 °° ,FIG - 3A " 

SSTS*? C ' ient 3nd the mail s ^^ization setr ° " '"^ s ^«ation between the mail 

Next, a request is made for the telephone?^^ i8 aSS0Cia,ed With 1,16 com P^' 

appear ,n the mai. inbox for the telephone. W^^^S^TTK^ is the * of messages' that 
Phone s message M that has been requested has beeV rec M at £^TJ k 406 d8,em,ines whether *• 
406 causes the client-side initial synchronization or^fnT^vf synchromzation client. The decision block 

l.st. Once the telephone's messaged h^ * T" the rece P ,ion 01 ^Phone's message 

of the requested missing messages have been receled fZ Z „ V ' n8ert ,ransac,i <™ associated with any 

causes the client-side inita. aynLonlaiiorSSS wFJZ!!!"*"™™" "™ The dec,sion b,a * 
the decsion block 41 2 determines that an k£SZ2£Z£ IT^ °' 8UCh inSert Actions. Once 

•nserfon of the message into the inbox for ^mS^J^I ^T" m8SSa9eS h3S been received . «"« 
server-side by a sen/er identifier and on tmJSSSZ I ctTn ^ ^ The messa 9 e is ide "«ied on the 
.nbox (block 414), the message is correlated r« 7 ZL17 ' 0ent,f,er ° nce 106 is inserted into the 
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S cTd also issue a -equest I" »» ™* T 'Z-to £T£ w£ synlonlzatiot first begins. The d.c,s»n 
K- Theserve,s^^ 

Klephonemessage list request has been received ^^^^ a telep hone message tist Irom the ma.l 
m * invLd when the mail synchronization .server been deceived, the telephone message 

^ization client. Once the request tor ^^'^XS. message list is not already available then 
list is sent to the mail synchrony 

£ telephone message list can be first 1^^^ A»r a missing messages 
roo441 Following block 504, a decision block 506 «w"™" _ . • b , fc 508 determines whether there are 
£S2 On e a Ising messages ^.^HT^^i^^* or more missing messages which are 
more musing messages to be processed. ^^^L-ng messages can then be P^-^J 
Requested in the missing messages request. Hence the one orm ^ ^ messages {Q be processed 

fnS s'chronization processing 500 can ^urn to re^t JheJ ^ ^ ^ ^ 

hand when the decision block 51 8 determines ^^^^^ ^ en me receipt of the insert transaction that 
520 Flowing block 520. as well as following the «*~?"^5S«S-kin processing 500 returns to repeat the 
Ss been sent has been acknowledged, the server-s.de .mtial ^ ^ deterrnhe s that there are no 

decisS bS 508 and subsequent blocks. In any ^^^SSL P rocessing500 iscomplete and «* 
mo easing messages to be processed, the ^^S^STSd 5, normalization processing and then pull 
Following the initial synchronization such as 

appearing in the computers mbox. ^^^^ in pfe 3B and the block 334 illustrated in FIG. 3a Since 
, h P e P pul. synchrony Plains to the block 326 ^st ated n F ^ ^ ^ ^.^ by ^ computer , ^ 
the inbox size of the telephone typically has a . ma * ,m " m of ^ telephone's inbox. 

synchronization of the contents of the '"boxes 's only ^«J£^ 600 P 1or * ^ synchronizafon Cent. The 
r00471 FIGs. 6A and 6B is a flow diagram o! no ;^' Z . a ^ b S 324 jLtrated in FIG. 3B. • 

SSSL messege (0 - «» con^HKK. -"^f^ jj, m M the carter 

» compute. mes*.g. 0) * the client .r^J^'STSwlwnwi « ■*»* •» °" » <*" 

* l™6, 2 de..,™n.s,*e,he r ,h.i^ 

(MAX_MSGS) at block 61 2. When the j 00 ^*^ relu^Mo^epeaUhe decision block 606 and subsequent 
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del °^ A messages in ,h 6 tetephone's inbox then a 

s, e T essa ^ 

and ends. On the other hand, when the de^isfon K 

decsw block 618 determines whether the 6 T Ines that the dele,B ««»t is greater than zero a 

bodiment, the client mapping ^IzZZZ^T^^ " *• ,elephone ' s Again Ton" em 
10 S l6 'r bdX " Withi " ^eP^e™^ aP ' d,y d6,ermine ■» com P^ -ssage O) oil 

de e, e transaction is then sent atblcte 

-S2L™-" s y nchroni ^ion server using the p/evK 2SES? the de,e,e Action is sen" 
[0052 Follow™, block 622. a decJicLoS 

men, lrom ,he mad synchronization server. S^SSoTbSS^ 600 10 * 

ma.| synchrony server has been received, the deTete * Un ^ ™ acknowled 9ment from the 

>o n ^l e,ed ,f0rmhe ,e,e P hone 's "box. Next, the iSSrnITT 31 b,0< * 626 1,6031,89 a ^sage has 
block 630 determines whether the index (i) is Se*S*. ' S ™ B ™ nXedat U<x™28. lowing block 628 a decision 
0) is no, g ,ea,e, ^^r^^^S^^^^ 1 ^ fiZ 

the dec ISI on block 61 6 and subsequent block icto ? , normalization processing 600 returns to repeat 

[0053] On «he other hand, when the decis^S^^^^^ 
* telephone's inbox. then blocks 620-626 arc CSd In ° meSSa 9 e « is al ™<» S» 

SmS"" 89 " it0m th ° ,elSPh ° ne " 8 ^ ^ normafeation processing 600 does noTde.eto 

ma.l synchronization Cien, 118 iHustrated in FIG S " *? ^ S * nchron **™ c.ient such i the 

' pull synchronic™ 700 is an embodiment of me pul IvnZS hr0n,2at,on c,ient *>8 ll.ustrated in FIG. 2B The 

rper^tS.- 

has been received from the mai. synchronization server oZ^Z^T'^ •» n0mber °' '™ •£ 

free slots has been received, an index (i) is set to zera ^52^*! 704 d6termines ,ne ™™°e, * 
determines whether the number of free state * nr»f ,Ti 06 ' Foltow,n 9 block 706. a decision block 70fl 

number of free slots is not greater ian £J ZT P TmZ™? W ° Ck 708 ^esta, he 

-s no need for further processing because the telephone I? " T " C ° mp,ete •* ends because there 
previously make those of the messages nmSnJJln^^ ^ ^aHzation processing 60 0 

-ecompute,^ 

SheSS^ 

message (,) is in the telephone's inbox Aqain in ^m^' b,ock 710 determines whether the computer 

to toe computer message (i) into the telephone's inbox Ne* Tet^i tr 6rt a newtete P"°n° message corresponding 
mail synchronuation server. Preferabry, the insert transact ^"f^" * sent a, block 714 to the 

ho rr S, i: 6Stab,i8hed 86CUre CO ™*<™ (FiG 3A bloTk S^rThen 6 " h° ^ ^ ch ™^°n server using 
ln« ' S ^? hronization **™ ^s acknowledged thTinseTtr^Sn ' C ' 8,0n bl ° Ck 716 de,emiines Aether 
•denser (ID) for the message. Once the decision btewT^T L^*** 3nd pr6vided a lete P"°n<> message 
messa ID have been received then the te.eZe ^es^™™??T and the te.epZe 
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pings can be stored in the client mapping table 2 2 '» u ^^ ,n F ' n fi|led ln addition , the index (i) is incremented 
atbL< 720 because oneof the prev^ 

at bk)ck722. Fol.owingb.ock722. .daemon (0 h not greater than the total number 

o, computer messages. Whenthe ^ 70Q « d SUbSeqU6nt ""f 

message is already present in the telephone £ ^ jon ^ a^ingto one emr^odimentot the invention. 

[0059] FIG. 8 is allow diagram ot ^"^^^^ synchronization sewer, such as the mail synchrc- 
The pull synchronization 800 is. for W«e. P^o^ 216 jllustrated in FIG. 2C. The pull syn- 

nizaL server 206 illustrated in ™- ^J**^ 

^^..synchron^ 

Ken recced from the mail Then ^ "I-o. Iree stots h determfced at block 

request has been received from the mart synchronization Cient, On the other hand, when the 

804. The number of free slots is then sent a block 806 to the mair sy . ^ ^ ^ bypassed 

^.WWd^tWaf^^^ as well as foltow i ng the block 

ro061] Following the decision block 802 when 2^!5^krt»nTilnea when an insert transaction request has 
806 when the free slots request is received a '^J^^^^ request has not boon received from 
5 boon received. When the decision block 808 Mor«M ^ ^ £ dK „ |on bk)ck B 02 and subse- 
the mail synchronization client, then the pull ^J^SlSi^ean be processed. On the other hand, when 
quent blocks so that the processing of ^^^^Z^^^^ ma " ^ronization client. 
Ldecisi^btockSOSdetemninesan^ & message |D , s 

the insertion of a message into the the Sephone message identifier is sent at block 

,o generated at b.ock 81 2. Thereafter. « «*2nt3SS 4 "e pt. synchron*ation 800 returns to repeat the deasion 
814 to the mail synchronization chenL Following block 8 vune hp y proce ssed. 
b.ock 802 and subsequent blocks * 900 according to one 

n -ilsynchrcoizationc^ goo is an anient of the 

client 208 illustrated in FIG. 2B. The clieni ^sroe up y cBent-ekJa. 

processing performed in block 310 illustrated m creates an action list at block 902. The action 

[0063] The client-side update 'V^™*^ action list can be generated in a variety 

list describes changes that have occurred «^J£ events that occur with respect to the local ma-l 

40 of ways. One way the action list can be 9 en ^ n ^ In one embodiment, the action 

server associated with the mail synchron.zat.on ^'"^JTJ^ ^ action , is t is not limited to changes wrth 
list is linked to changes with respect to an m ^^^^ToZ^. Another way of generating or creating 

when the action list is not empty, a next action is pre pared at btock 908 for the selected 

so the action list would be selected. Then. * S ^ C ^ server at block 910. Preferably, 

action. The synchronization acton mes ^° * f^^^^ using the previously establshed secure 

the synchronization ac«on message is •^^JJJ^Sg.-oan request that the mail synchronization server 
connection (FIG. 3A. block 302). The synchrc^ization ^^ge ^ ^ ^ ^ q{ 

toperforma vanety of actions or operations, .nc^ 
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together with a telephone message loTSstonbta* SL °Z °? ^ synch « on «*» message 
mere* acknowledged the synchL^ttS mTssal tET!?,?^ S - ?? synchroniza,ion se ™ "as 
* synchronization server has not yet acknow^dT ln,h ♦ C ' SIOn b, °° k 914 de,efm ™s that the mail 
determines whether a timeout has SSSK tim! ^ f^" ^ m6SSa9a ' ,heri a decisk5n b,ock 916 
processing 900 returns to repl the^Si T"** *" ClhnW * " pdate s ^^^tion 

can be sent if desired. Alternatively ^^SS^SS^ 8 ° *" *" s * nc *™**™ action message 
condition is noted at 918 * 0 " b,0Ck 916 determin «s that a. time-out has occurred, an error 

related with the computer message identLm bK 820 FaSSlJSSrf , ?' ,e ' eph0ne meSSage ID is cor " 
the mail synchronization server has ^pZc^Zlf^^ \ 2 °' ,0 " 0W,n9 the decision btock 914 
918, the selected action is tmoJ^^S^^SST^ "J 0 " meSSage ' and block 
chronization processing 900 returns to^pelCdecfei^k <£ STT ^ ^ Upda,e 
items in the action list can be processed and subsequent blocks so that additional action 

KctKK 

then a swap request is sent to the fJ^S^^^^^^^ ** ^ **" * " ^ 
chronization server lo perform its synchronization ™lr .7 924.The swap request signals the mail syn- 
client-skte are passed on to taS^JS^,SSS^ S * ^ ^ lhal haVe « *• 

side are provided to the client-side whteht then up^ted * ^ ** occurat [ °" 

chronization sender. When the decision block 926 tSta 22 P f I! ^ mGSSa9e fr0m 1,16 mail syn - 
928 determines whether a synchronizatioTcomp eTe messS ha X T 5T rOCOiVCd ■ th0n 3 d0CisiOn block 

received messages can be processed 6 and subsec > UBnt b '°cks so that subsequently 

no longer on the mail synchronization served ltf a ™ reC0 ^ er n messa 9 e ,rom the trash area, unmap message 
is sent at b.ock 932 to & mail sync rSS SaT "S ** " aCknowl ^™< S- 

synchronization server using the previously establfehec ?£, ™ ?? ? ^^gement message is sent to the mail 
932 the client-side update 5«ehL^5^^^^£ 3A. block 302). Foliowing the b.ock 

ssss %y a T onai action messa9es ~ abie * * t^ssr 926 and subsequent 

in emUm^^ synchron^ation processing 1000 accord.g to 

by a mai, synchronization se^er .^n Zlen^ZTtaTT™ "ST*" 10 °° * 6Xamp,e ' perto ™ e * 

1006 determines tat a new W^^^i^JSE? 7" -a9aJ ? i8 "" dBd ^ *• decision bk >* 
mail synchrony client at btock 1 m ZZL e L ^^l - " f^ 0 *"*™ ™**9e is sent to the 
message .D is needed, a telephone Zsa 9 : ^ 

along with the telephone message ID are sent to the raTJL , ' atb,0 ° k 1 ° 12 ' an ^knowledgment 

foltowing the btock 1008. the server-sida unZl Z^^^^™™ Fo,towin 9 b '«* 1012, as well as 
1012 and subaiqusnt blocks UWM ^ ronBMra P'«°»^ 'MOrelufnsiorepsaiffisdetisto,^ 

[0073, ^"^^^^^K***^^.^^^^ 
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a decision block 1014 determines whether a swap request has been received The swap request from the mail syn- 
chronization client informs the mail synchronization server that it should perform its synchronization operations. Hence, 
so far, the actions that have occurred on the client-side are passed on to the server-side which is then updated, now 
the actions that have occurred on the server-side are provided to the client-side which is then updated. 

5 [0074] When the decision block 1014 determines that a swap request has not been received, then the server-side 
update synchronization processing 1000 returns to repeat the decision block 1002 and subsequent blocks. However, 
when the decision block 1 01 4 determines that a swap request has been received, then the mail synchronization server 
operates to process the changes that have occurred on the server-side so that the client-side is updated in accordance 
therewith. In particular, an action list describing changes since the last synchronization is created at block 1016. Typ- 

10 ically. the action list at the server-side is created as the changes or alterations are being made to the server-side mail 
server (e.g., inbox or outbox). Hence, when the swap request is received, the action list may already be prepared. 
Following block 1016, a decision block 1018 determines whether the action list is empty. Atthis point, it is assumed 
that the action list is not initially empty. Hence, when the decision block 1 01 8 determines that the action list is not empty, 
then a next action is selected 1 020 from the action list. Initially, the first action in the action list would be selected. Next, 

is a synchronization action message is prepared for the selected action at block 1022. The synchronization action mes- 
sage is then sent at block 1024 to the mail synchronization client. After block 1024, a decision block 1026 determines 
whether the mail synchronization client has acknowledged the synchronization action message. When the decision 
block 1026 determines that an acknowledgment has not been received, a decision block 1028 determines whether a 
time-out has occurred. When the decision block 1 028 determines that a time-out has not yet occurred, the server- side 

20 update synchronization processing 1 000 returns to repeal the block 1024 and subsequent blocks. Alternatively, when 
the decision block 1028determines that a time-out has occurred, an error condition is noted at block 1030. Fol towing 
the block 1030 or following the decision block 1026 when an acknowledgment has been received from the mail syn- 
chronization client, the selected action is removed from the action list at block 1032. Following the block 1032, the 
server-side update synchronization processing 1000 returns to repeat the decision block 1018 and subsequent blocks. 

25 Onco tho decision block 1018 dotorminos that tho action list is empty, then a synchronization complete message is 
sent at block 1038. In one embodiment, the synchronization complete message can be a swap message. At this point, 
the update synchronization processing at both the client-side and server-side are complete. 

[0075] An exemplary synchronization of a computer's inbox with a telephone's inbox is now described to further detail 
the operation of the invention. Initially, assume that the respective contents of the computer's inbox and the telephone's 
30 inbox are as follows. The telephone's inbox is often limited in size (e.g., only six mail slots) due to resource constraints, 
at least as compared to the size of the computer's inbox. 
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ss in this example, the computer's inbox initially contains messages in slots 1-10 and the remaining slots are open. Nor- 
mally, inbox displays only message descriptors such as a subject line and a sender. The messages in slots 1-10 are 
also identified in the computer system by computer identifiers C1-C10. In contrast, the telephone's inbox initially con- 
tains messages in slots 1-5 and the sixth slot remains open. The messages in slots 1-6 of the telephone's inbox are 



EP 1 014 629 A2 ' 

iS^r ^ e,e P hone b V tele Phone message identifiers 21. 54, 7, 14 and 70 

3m LeZ ^l e c COmPU,9r !f inb ° X ^ th8 le,e P hon ^ undergo initial synchronization (e a block 322 Fir 

identifiers 21. 54. 7. Uand 70 are reSd IdTn^H ?k P ' ,he messa 9 es ha ™9 the telephone message 
identifiers dl-™ es^tiv^ artd -"0"- computer message 

nization client. The mappingTsocSsTeohS^ lli "TT ™ and st <*°d at the mail synchro- 

inserted messages a^comS^^ meSSage iden,ifiers - Here - *° 

the computer's 'box noZCCrSl J*' J -9 this exam P ,e - slot 3 * 

down one slot, and slots 12^5 are now Z^'^ " * C11, meSSage * are sWfted 





COMPUTER 


SLOT 


ID 


MAPPING 

"Til I 


1 


C1 




2 


C2 




3 


en 


21 


4 


C3 




5 


C4 




6 


C5 




7 


C6 




8 


C7 




9 


C8 




10 


C9 




11 


C10 




12 


C12 


54 


13 


C13 


7 


14 


C14 


T4 


15 


C15 


* 70 



TELEPHONE 


.SLOT 


ID 


1 


21 


2 


54 


3 


7 


4 


14 


5 


70 | 


6 





sage identifiers 54. 7. l4rt^3^JS^ (4 > are de,eted from th « t^ne inbox (mes- 

the tetephone's inbox A^^Z^Z ^Z^?^™"? ■» te,e P hone ™"* a 9° ^tifier 21 in slot 1 of 
cause the deletion of the messaS i "2n?£S2 ™ *'* rem ° Ved ,rom the «^P"tef s inbox. Be- 

removed from the «^u£?SS out Te^l^T* °T inbOX - the ma PP in 9 s « 

processing, the compuLs inboxtd^ After •» «™*-0" 



EP1 014 629 A2 



10 



15 



20 



COMPUTER 


SLOT 


ID 


M ADDINfi 


1 


C1 




2 


C2 




3 


C11 


21 


4 


C3 




5 


C4 




6 


C5 




7 


C6 




a 


C7 




9 


po 
uo 




10 


C9 




11 


C10 




12 


C12 




13 


C13 




14 


C14 




15 


C15 





• TELEPHONE 


SLOT 


ID 


• 1 


21 


2 




3 




4 




5 




L 6 





IS I 



30 



35 



40 



45 



50 



COMPUTER 




SLOT 


ID 


MAPPING 


1 


C1 


100 


2 


C2 


16 


3 


C11 


21 


4 


C3 


58 


5 


C4 


2 


6 


C5 


115 


7 


C6 




8 


C7 




9 


C8 




10 


C9 




11 


C10 




12 


C12 




13 


C13 




14 


C14 




15 


C15 





TELEPHONE 


SLOT 


ID 


1 


100 


2 


16 


3 


21 


4 


58 


5 


2 


6 


115 



55 



. .« mn intPri Thereafter update synchronization is performed peri- 



EP 1014 629 A2 



10 



15 



20 



25 



30 



35 



40 



COMPUTER 


OLVJ | 


ID 


MAPPING . 


1 


C2 


16 


2 


C11 


21 


3 


C3 


58 


4 


C4 


2 


5 . 


C5 


115 


6 


C6 




7 


C7 




is 


C8 




Q 


C9 




10 


CIO 




11 


C12 




12 


C13 




13 


C14 




14 


C15 




15 







the computer message identifier C1 wTs SSS r/uSr i'n^ 

and (2) that computer message havilg^ * *° ^""system, 9 

this embodiment, no distinction is made as to uLhwT iaentlf,er C2 read and is now marked as read. In 
02 remains in its same re.at.Ve ^ ^ToXTe^^ " T"* hflnC * the "~»» 
embodiments couid list unread LJ£T!i^^^ SETi" H ° WeVer ' 0ther 

synchronization client for this example could be asToZi A" 5 "**"* the action list associated with the mail 

ACTION LIST (for Client) 

DELETE MSG (100) 
MARK MSG (16) READ 



45 



SO 



55 



TELEPHONE 


SLOT 


ID 


1 


129 


2 


16 


3 


21 


4 


58 


5 


115 


6 I 





inbox was asfollows. Knorlob e9'™'ng the update synchronization, assume that the telephone 



1A 



EP 1014 629 A2 



10 



1S 



TELEPHONE 


SLOT 


ID 


1 


129 


2 


100 


3 


16 


A 


21 


5 


58 


6 





20 



25 



30 



nrTr K. i ict (for Server) 
INSERT MSG. (129) 
DELETE MSG (2) 

catty, a new message C1 6 is aaaea wi r - 



COMPUTER 



35 



40 



I SLOT 


ID 


MAPPING 


I 1 


C16 


129 


I 2 


C2 


16 


I 3 


C11 


21 


I 4 


C3 


58 


5 


C5 


115 


I 6 


C6 




I 7 


C7 




8 


C8 




I 9 


C9 




I 10 


C10 




11 


C12 




12 


C13 




I 13 


C14 




14 


C15 




| 15 







45 



50 



of the telephone's inbox). 



55 



EP 1 014 629 A2 



70 



75 



20 





COMPUTER 


SLOT 


ID 


MAPPING 


1 


C2 




2 


C11 


71 


3 


C3 


OO 


4 


C5 


.110 


5 


C6 


1 Q 


6 


C7 


QP 


7 






8 


L.y 




9 


C10 




10 


C12 




1 1 


C13 




12 


C14 




13 


C15 




14 






15 







TELEPHONE 


ei at 
SLOT 


ID 


1 


129 


2 


21 


3 


58 


4 


115 


5 


19 


I 6 


95 



25 



30 



35 



40 



45 



50 



55 



STST" T ? 9Sred automati «% and thus J^^^^l^ °' ** ^ c "™*ation 
the S V k th6y dSSire SUCh ^onisations to The au omafc 2°, ^ h ° WeVer ' when or 

he mail synchronization client, because the assum«lnr«^ < * tnggenng occurs from a client side, namelv 
VP-cally present to securely couple a. ocal ( ~ UOCk ^ F ' G " * 

traffic, except electronic mail, from outside of a tocal Swork S ? . S " Ch firewal,s disaltow a» network 

or «s user would be unable to initiate a synch^onStS ?"? 8 fireWa " is P resent - a mobile device 
mob e devfce would, for example, be JtuZTau^Z^ ?* ! manUa ' ^"^tion requesMroTtS 

rth^rr-r 

selects 1S that the mobile device sends a sSZSJ^ , 00 the mobi,e device - ™* effect of tht 
The specia. synchronization electronic ma^e^^ T™ 9 * * ,he ,0Cal mail ^" 1 

number .n an address, a subject line or body of the^eSa. l^T* l ™ SUCh 38 Containin 9 a special word or 
synchromzation electronic mail message is abL to *LtT ^ n f ronaat ^ electronic mail message The soecial 

a d rd, r ~ 

ma,l synchrony,™ server 206 illustrated in FIG S or the S pr °f ess,n 9 1100 is > example, performed by the 
server-side synchronization initiation processina ^ mai, r ChrWKa,, ' OTSeroer216illusl «'^-nFIG 2C The 
manual synchronization request has C^ 0 ^^.**? **** 1102 *« Ermines wheTheTa 
of the mobile device has r«l«^.^ 10h S^taJSS- tek ° PerateS tode «°™ne it the user 
assorted with the mobile device. In any case S^^^^f. * COmmand " button - icon <™her indicator 
s.de synchronization initiation process^ ndS iTSSSj ^Z2h o ^ reqUeS ' haS been rsceived . 
tromc mail message is automatically generated It SS^ST 'T^ 3 ap-cW s ^"'™ation elec- 
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SE*«56 The synchronization operation^ ends. 

g u "s ofowing JocK 1156. the client <*««2^ synchronize outgoing electron, ^ 

mm Another aspect of the invention petams to th e ^ x ° u ter).Otten, electronic mail is created tor .ntemal 

Eenamobiledeviceandapersc^^ „, particular type d network the 

h e users intranet mail system may or may ^^^^eclronic mail in a secure manner to users on an 
the internet is performed in a secure manner as wen. ah 
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messages box if desired. Following block 1218to^2ES. ^ 
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[0095] The invention can also be embodied a*™™. !? !? 109 synchronization. 

Puter readable medium isany date ^S^ZIT^T 9 ^ readab,e ™«™ 

FOR PROVIDING ELECTRONIC MA^L SEftVirp<i nn»Mr? kfl 8nc ' ent ' t ' ed "METHOD AND A^ARATUS 

hereby incorporated by reference RV ' CES ° UR,NG NETW0RK UNAVAILABILITY", the eonJSSI^ 

electronic ^ mail accounts (mailboxes) JJ££ T^L ISScS * ^ 8 * ^ «° USe ^ ™*™ 
the (nV ent.on ,s that the two different electronic mail accclnte aSZ , T ^ Ana0iar po,enlial advan ^ of 
interacts, still another potential advantage of ^S^^T to be automatically synchronized without user 

accoumscanbeachieved without theneXa^^^^ 
■ =j Ou r g 

numerous modifications and changes will readily occu" to t^^Z^^^ °' the invention - Furth <* since 
to the exact construction and operation as i.lustratS ^deSied He -1 f' * "j" * ,imit ******* 

may be resorted to as falling within the scope of the Sentton ' modite ^ and equivalents 

3 ° Claims 

systenw- 08 '^' intt ^^ svrw *' tot ^ te ^ Dn °* message lists associated with the first and second electronic mail 

netw °*; ma " astern and the second mail system through the pubfc 

comparing the first messaqe list with th» «™T mart system; 

"f-^sen^es^.™^ 

first .nbox; De,n 9 P resent the second mbox but not also present in the 
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6 a method as recited in claim 5 

nHsinc, a secure connection throu 9 h the internet. 

7 A mail synchronization system comprising:- 

. rer^te mai, system tor proving r ^^^^^^f^ 
eluding a mobile device mail appto*on. a m ^ le ^ d X of electronic mail messages wrth respect to 
mobile device mail server n^**^3 ls a list o« electronic mail messages m a 
the mobile «*» and said mobile ^^^^SS» inbox being stored in said mob* dev.ee 
remoteinbox^elistoftheeleM^ 

mail server and made available to sa.d ^Jj ^^^J^computer. said local mail system .ncludmg 
a.oca.mai.systemlorprovidingetectron.cma^e^ P storage , receip t and 

a local mail server and a mail s V n * r ° n " za ^^^^ ^ sajd desktop compute r be,ng 

Celery of electronic mail "^"^^^^thB listol the electronic mai.messages 
capable of displaying a list of etectronic made availab .e to said desktop computer 

,or "he local inbox being stored « «d Z^ onizaX]on server interact to synchrony the 1st 

2==ss====:=== 

performed without user interaction. 
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